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The event plane calibration in the MBD in the 2023 commissioning data2

Ejiro Umaka (BNL)3

Abstract4

This is a short approval note in support of the event plane calibration process of the MBD5

event plane during Run 2023.6
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Introduction7

The event plane is used in many physics analyses of interest to the collaboration. We refer the8

reader to our previous note linked [here], which describes the event plane determination and first9

order correction by recentering the flow vectors. In the previous note, the event plane shifting10

procedure is implemented for the plots shown in the result section. In this note, we explicitly11

describe the event plane shifting procedure and extract the Ψn distributions employing calibration12

steps described in the previous and current note. The event-by-event shifting of the planes requires13

that one fits the non-flat distribution of the event planes summed over all events to a Fourier14

expansion and devise the shift necessary to force a flat distribution.15

The equation for the shift is [1]:16

n∆Ψn =
imax

∑
i
=

2
i
(−⟨sin(inΨn)⟩cos(inΨn) + ⟨cos(inΨn)⟩sin(inΨn)) (1)

The value of imax used in this analysis is 6.17

Run selection and code18

The code used for this analysis is linked [here]. The plots in this note use run 21813 and production19

build DST ana395 2023p007.20

Results21
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Figure 1: Event plane calibration steps of the second order event plane angle using the MBD north
arm (left); showing the raw, recentered, and the recentered and shifted distributions in black, blue,
and red respectively. The right figure shows the corresponding distributions using the MBD south
arm.
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https://sphenix-invenio.sdcc.bnl.gov/records/3cj9d-7dk31
https://arxiv.org/abs/nucl-ex/9805001
https://github.com/eumaka/coresoftware/tree/176f5a062c7631d781e1d948f4d671cecf431f90/offline/packages/eventplaneinfo
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Figure 2: Left figure shows the MBD z-vertex distribution in black, and a |z − vertexMBD| < 20
cm region in blue of selected events used in this analysis. The right figure shows the event plane
resolution with and without the imposed z-vertex cut.

The one dimensional second order event plane distributions shown in this section are within22

|z − vertexMBD| < 20 cm. The event plane is calibrated in bins of MBD total charge with a width23

of 5. The maximum order of 6 used in the angle shift in this note is the same as in the previous24

note. Figure 2 show the vertex distribution in run 21813 and the calculated event plane resolution.25
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